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Abstract. The aim of this research was to investigate the compositional particularities 
of the buffalo milk dairy products obtained in a trditional system from the North West region 
of Transylvania. The relevance of this research is high in the context in which Romania has to 
develop the “village model” by capitalizing the rustic animals through the production of high 
value nutritive products. This assessment involved the investigation of the main parameters 
like: protein percent, fat percent, lactose percent, a d also the evaluation of the fatty acids’ 
profile and cholesterol content through SFIR, GS, HPLC, RP- HPLC techniques. The 
essential particularity was noticed in the cholesterol level, which was found in a smaller 
percentage compared to cow milk products studied also s reference in this research. The 
traditional buffalo products can be considered functio al products through the high level of 
major components found, which constitutes also a characteristic of the traditional processing.  
 




The Romanian buffalo is very well adapted to our country’s climate conditions, 
representing a very safe choice of assuring the milk supply, aside the one given by the 
European Union. Because of the great demand from the European Union to all buffalo 
breeders, this particular product may become an essential income for the inland producers and 
an alternative to revive the animal husbandry in the areas where they are exploited.  
The breeding system is still based on private small sca e farms, and the purpose of 
quality markers identification is to be able to select and identify all the products which meet 
the most specifically aspects, that have all the nutritive compounds in a superior level. In 
Romania, buffalo milk is considered a high quality raw material for traditional processing but 
also for making various products met on the European Union market. All the cow milk 
products can be easily replaced by buffalo milk products, but there are some significant 
differences in regard to the composition and physical –chemical properties, that’s why this 
study is essential in revealing a compositional characterization of the buffalo milk as well as 




MATERIAL AND METHOD 
 
The milk products obtained from small scale farms situated in the North West region 
of Transylvania were subjected to biochemical examin tions, first evaluating the percentages 
of the main components like: fat%, protein%, lactose% with the help of the infrared 
spectroscopy (MilkoScanTM FT2, Denmark), a technique which provides viable and ccurate 
results.  
For the traditional hard cheeses like: telemea, cheese, fresh buffalo cheese, the fat 
percentages were established using the classical method (Ceirwyn, 1999). The fatty acids 
profile was obtained following the protocol described by Mihaiu et al. 2010. The cholesterol 
content was determined in accordance with a modified procedure described by Borkovcova et 
al., 2009. Briefly, at 1g methanol sample solution we added 10 mol/ l potassium hydroxide 
(9:1) and refluxed for 30 minutes. The butter samples were dissolved in 10 ml of isopropanol 
prior to the saponification and an aliquot of 1 ml was used. After cooling 5 ml of deionized 
water, a 10 ml of n-hexane was added and intensively shaken for 20 minutes. The organic 
layer was separated, washed with deionized water to the neutral reaction and dried with 
sodium sulfate (Merck, Germany). Thereafter, an aliquot of about 5-7 ml hexane was 
evaporated and the residue dissolved in 1 ml of methanol for the HPLC analysis. An external 
calibration was performed prior to analyses of the dairy products. The HPLC separation was 
carried out using a Shimadzu liquid chromatograph system equipped with two delivery pumps 
and an UV-VIS detector .The column was an Alltima RP C-18 (250 x 4.6 mm, 5µm, Alltech 
Associates Inc., Illinois). An isocratic elution with a mobile phase of acetonitrile and 
isopropanol (70:30) mixture at flow rate 1ml / min was used. The column temperature was 
kept at 350C and the injection volume was of 20µl. The methanol, acetonitrile, isopropanol, 
hexane were HPLC graded and were acquired from Merck company (Germany) and the 
cholesterol (approximately 99%) from Sigma Aldrich (USA).  
 The statistical analysis of the results was performed using the Original 7.0 software. 
For all tests, a significance level of p = 0.05 was chosen. To evaluate significant differences in 
the results found at our buffalo milk samples and the ones collected from the bibliographical 
data, one-way analysis of variance (ANOVA) was performed.  
 
RESULTS AND DISCUSSIONS 
 
The technological processing for obtaining the telemea cheese in a traditional system 
implies a simple and short technique, the main nutritional compounds being found in high 
amounts. Buffalo milk can constitute a perfect raw material for processing a wide variety of 
traditional cheeses like Beli-sir-u-kriskama (Serbia), Bjalo salamureno sirene (Bulgaria), 
Brinza (Israel), Domiati (Egypt), Feta (Greece), Lori, Imeretinskii, Limanskii, and Osetinskii 
(Russia) and Telemea (Romania). The technological processing for obtaining the telemea 
cheese in a traditional system implies a simple andshort technique, the main nutritional 
compounds being found in high amounts (figure 1).  
The average value of the fat percentage found in cream was 29.02%. According to 
Fernandez A. and Kosikowski F.V. (1986) the buffalo milk, because of its high fat percentage 
and large fat globules, can reach a 56% fat percentag  compared to 50% in cow milks` cream. 
Regarding the protein content in the Murrah hybrids’ skimmed milk we found significant 
differences (p < 0.05) in the total concentration compared to the values found in skimmed 
cow milk (55.84 mg/ml vs. 40.06 mg/ml). The protein values from whey were also higher in 
the buffalo milk but no significant differences were found from the ones revealed in cow milk 
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whey (14.13 mg/ml vs. 11.79 mg/ml). The total amount of casein was not significantly 
different among the two species (cow milk: 28,26 mg/ l vs. buffalo milk: 41,70 mg/ml). Our 
data support the ones presented by Park et al. (2007). 
 
Fig.1 The flow diagram of the “telemea” made from buffalo milk in a traditional 
system 
According to Gonzalez-Janolino (1968), the creaming process of buffalo milk is low 
compared to cow milk. The fatty acids profile is similar to the one found in the raw milk, the 
differences between them being not significantly different (p > 0.05). The significant 
difference (p<0.05) is found at the cholesterol levels’ average value of buffalo milk cream 






Fig.2: The cholesterol average level (mg/100g) evaluated in the dairy products 
analyzed 
 
The cholesterol level in the cow milk cream is cited also in other field researches 
(Man, 1964) and it can reach values of 36 mg/100g. There are noticed also that the results are 
similar with the fresh cheese where we have obtained an average of 8.5 mg/100g compared to 
cow cheese which has an average value of 19.88mg/dl. The Telemea has an average value of 
the cholesterol of 19.02 mg/dl surprisingly lower than the one found in the telemea samples 
made from cow milk 26.51 mg/dl. 
Comparing the cholesterol values obtained at all the dairy products analyzed we can 
observe that as it was expected, due to the high percentage of fat, the butter has the highest 
content.    
 




  Regarding the polyunsaturated fatty acids essential i  human’s diet and studied by a 
large number of researchers because of their essential a d benefic input in preventing diseases 
as well as in maintaining the health, the buffalo milk is an important source. In raw milk the 
concentrations of linoleic and linolenic acid are quite similar to cow milk. Their concentration 
as consequence in the buffalo dairy products is also similar being able to state that this 
processing technology contributes to the maintenance in a high level of the main 
polyunsaturated fatty acids.    
  
 
Fig. 4: The average values of the major fatty acids from the buffalo milk dairy products 
 
    In the case of the major fatty acids from the analyzed samples we revealed (fig.3) that 
the highest proportion of saturated fatty acids is found in the buffalo cream. The differences 
among cream and the other two products analyzed are st tistically different (p<0.01). In the 
case of the monosaturated fatty acids we found that the buffalo cheese has the highest quantity 
compared to the other two products analyzed, the differences being also in this case 
distinctively significant (p<0.01). The alterations in the fatty acids composition are not 
significant, the most important fatty acids’ classes like the M.U.F.A and P.U.F.A being found 




  Buffalo milk as it can be seen is superior as rawmaterial for processing, the products 
obtained being able to successfully replace the ones btained from cow milk do to their high 
nutritional aspects. The cholesterol level is much less than in the cow milk products found and 
the buffalo cheese has the lowest amount, and also the highest in polyunsaturated fatty acids, 
being able to consider it a functional product. The percentages of fatty acids found in the 
buffalo milk products are not distinctively different than the ones found in raw milk and that is 
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